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The History of Mathematics is being unevenly developed. 
Recent progress on non-Western mathematics and on questions of 
social history has produced an unexpected situation in which 
"hard" mathematics has been relatively little discussed. The 
thorough treatment given to the foundations of analysis by several 
authors only highlights the lack of good work on much of the rest 
of pure or applied mathematics, so any book on functional analysis 
would automatically be welcome. But it is a pleasure to say that 
this is in many ways a good book. It is wide ranging in its 
search for information, careful in its treatment of detail, 
thoughtful and thought-provoking in its interpretations. In the 
hope that this book will not only inform the mathematician and 
historian, but will also suggest by example how the "secret his- 
tory" (in Sarton's phrase) of mathematics might be written, this 
review will try to place L&Zen's book within a discussion of the 
researching and writing of such books. 
How should the history of rece'nt mathematics be written? 
Obviously, this depends upon the historical questions which are 
being asked. The book under review asks these questions above 
all others: 
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For what purpose, if any, was the theory of distributions 
originally created?... Did Sobolev and Schwartz con- 
struct distributions from scratch or were there earlier 
trends and, if so, what were they? (Preface, p. v) 
These are important questions, of interest to most mathematicians, 
and perhaps also to physicists and engineers. They are probably 
incomprehensible to the nonmathematical historian or sociologist 
of science, so the author can very sensibly advise Treves' 
Topological Vector Spaces, Distributions and Kernels (New York, 
1967) as collateral reading. In this way he controls the level 
of mathematical difficulty, and keeps the book within reach of 
a graduate student. This is certainly a valid way to confront 
the problem of writing the history of advanced mathematics, and 
L%zzen is also shrewd in his assessment of just what mathematical 
details to include and which to leave out. Enough of the aims 
and results of his many protagonists is described to convey a 
sense of the earlier trends; enough of the methods is suppressed 
to give the reader a chance to grasp the outlines of the story. 
Inevitably, this leaves the reader with some hard work to do, 
and a more conceptual style of exposition might have lightened 
the load. However, and this is very useful to the historian, 
Liitzen provides helpful summaries at various places, and care- 
fully signposts his chapters. (Pedant's corner: the few mis- 
prints, such as the misplaced <=> sign on p. 29, which should 
separate the two clauses in theorem A, should cause the reader 
little bother.) 
In a book which, like this one, is devoted to the prehistory 
of a topic, the author must decide what to include. The author's 
method here seems worth describing explicitly. One line of re- 
search was to work back from Schwartz' own assessment of the 
influences upon him, given in the autobiography, Notice sur les 
Travaux Scientifiques de Laurent Schwartz, 1974, and in an inter- 
view Litzen had with Schwartz in 1978. This yields a tree of 
influences. Subsequent developments in the theory, such as the 
implications for electrical engineering, suggest a tree of pos- 
sible influences, not all of which were to be felt. Since the 
theory is aimed at problems in the theory of partial differential 
equations, they form a terminus a quo, and the author has sensibly 
and sensitively considered the story from that angle. And indeed 
there are important and controversial landmarks on the way, such 
as the work of both Wiener and Bochner. The matter of the simi- 
larities and dissimilarities between Bochner's work and that of 
Schwartz is particularly well treated. But this method would 
still amount to a recipe for disaster if the wealth of material 
so obtained was not kept firmly under control. L&Zen, with due 
awareness of the arbitrariness of linear orderings, breaks it up 
into various chapters: 60 pages on partial differential equations 
and related topics including Sobolev's work; 19 pages on general- 
ized Fourier transforms; 52 on early generalized functions 
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(Heaviside-ary); 4 on De Rham's currents; 12 on Schwartz' work; 
and 7 on subsequent influences. 
Despite two charts, however, this organization by theme 
makes the question of influences difficult to keep in focus. 
Moreover, as even this breakdown shows, L&zen's interest is 
really in the period post-1900; his discussion of the earlier 
period is superficial. 
What picture emerges from this study? The wave equation can 
visibly have nondifferentiable functions as solutions, and this 
seeming paradox was usually avoided in the nineteenth century by 
changing the mathematical model. By the start of the twentieth 
century the Lebesgue integral was also confronting mathematicians 
with the need to investigate the concept of function, and to 
broaden the definition of differentiation. The key move was to 
replace a partial differential equation by an equivalent or im- 
proved integral equation, thereby increasing the range of possible 
solutions. Oddly enough, it was now elliptic rather than hyper- 
bolic equations which were at the center of attention; L&Zen 
attributes this to the relatively advanced state of potential 
theory at the time. The situation changed with Wiener's work, 
which introduced the test function method and another method in 
which a sequence of functions is exhibited which tends to a gen- 
eralized function solving a given equation (sometimes called a 
"weak" solution). These were taken up by Leray and Schwartz, 
Sobolev, and Bochner. 
Another important strand has to do with generalizing the 
Fourier transform, a process begun by Rlancherel and taken up 
by Bochner and Schwartz. There is also a story about general- 
ized functions, which starts with Green and considers Green's 
functions and Hadamard's "partie finie," and also looks at the 
6-function and Heaviside's use of it in electrical engineering. 
This naturally leads Litzen, not for the first time, to Hilbert 
Space methods, in this case Dirac's use of the g-function is 
contrasted with Van Neumann's stylish and influential avoidance 
of it. 
But the reader looking for a treatment of the subject from 
the standpoint of pure functional analysis will be disappointed, 
and more could indeed have been said from that point of view. 
Such a reader must instead consult J. Dieudon&'s History of 
Functional Analysis (reviewed in this issue). 
It is appropriate to conclude with L&Zen's treatment of 
Sobolev and Schwartz. He finds that Sobolev, through his interest 
in hyperbolic equations, was led to invent the concept of distri- 
butions in 1935, although Sobolev spaces had been around anony- 
mously for at least 10 and perhaps 30 years. On the other hand, 
Liitzen argues that it was Schwartz who in 1945 invented the theory 
of distributions because it was he who saw the far-reaching impli- 
cations of the idea and created the means to realize them. The 
principal influences on Schwartz seem to have been the theory of 
generalized solutions to partial differential equations, which he 
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had learned from Leray; functional analysis, which he learned 
directly from Bourbaki; the &function; and de Rham's theory of 
currents. He did not know of Bochner and Carleman's work on gen- 
eralized Fourier transforms, Sobolev's work, or the Heaviside 
calculus until his own theory was more or less complete. 
Of course, the question of who invented what involves the 
question of what it means to invent. Schwartz himself alerted 
Litzen to a discussion of this question which focused on the 
discovery of America, and Litzen, a Dane, has generously accepted 
a definition which implies that Columbus discovered America, 
while allowing that the Vikings' discovery was (like Sobolev's) 
a great event. This verdict, like so many others in the book, 
seems altogether just. 
